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1	Introduction
In the last RAN2 meeting, geo-location aspects for PC5-based V2V communication was discussed and following agreements were made [1].
Agreements: 
-	The world is divided in geographical zones and the UE determines the zone with a modulo operation.   Length and width is provide by the eNB (for in-coverage) and pre-configured for out-of-coverage.  A single fixed reference point is used (e.g. 0,0).  FFS on exact modulo operation formula and values (if needed)
-	The zoning feature is configurable for both in-coverage and out-of-coverage. 
-	The feature is used at least for mode 2 operation.  FFS if needed for mode 1 and how reporting for mode 1 will be done.  
-	The network can configure the UE to report the complete UE location information (regardless of zone configuration).
-	Zone concept can be applied to out-of-coverage.  FFS on how to define number of zones and pool mapping 
-	The zone concept applies only to tx pools

RAN2 email discussion [2] also touched many aspects of geo-location support for V2V communication and many companies expressed the opinion that zone concept is not applicable to mode 1 operation. Although we have shown our comments to the email discussion, in this contribution, we would like to provide more analysis regarding applying zones to mode 1 operation and zone reporting for that. 
2	Discussion
Having zone concept introduced into PC5-based V2V communication is mainly motivated to achieve reduced interference level among vehicular UEs and better spatial reuse of radio resources. Application of the zone concept to mode 2 operation has been made clear now, i.e., a transmitting UE selects radio resources from the resource pool(s) based on the calculated zone where it currently is. By smart mapping resource pools to different zones, the same resource pool can be reused at dislocated zones while adjacent zones use different resource pools to reduce interference. We understand the above benefits brought by the zone concept can also be achieved for mode 1 operation.
Considering the scenario in Figure 1 below, for two UEs in zone 1 and zone 6 respectively, eNB can actually allocate the same resource if the distance between zone 1 and 6 is large enough that the two UEs do not interfere with each other. For the other two UEs in adjacent zone 1 and 2, eNB should avoid configuring the same resource as the potential interference between them might be high. For eNB to be aware of UE’s location for resource allocation, zone ID can be reported to the network side. The zone calculation can follow the rules and parameters broadcasted in SIB and the trigger for zone ID reporting can be periodic, or upon zone ID change.  


Figure 1
Note that reporting only zone ID may not reflect the exact UE locations if multiple zones with same zone ID are available in the same cell coverage. For example as shown in Figure 1, when eNB receives two UEs’ reporting zone 1 and zone 2 respectively, it cannot tell from zone IDs as such whether these two UEs are in the adjacent or dislocated zones. To solve this ambiguity issue, eNB can take other information, e.g. UL timing advance or most recently reported complete geo-location information into account. Large UL timing advance difference may imply that two UEs are not in the adjacent zones or the distance of UEs is large even they are in the adjacent zone, and recently reported geo-location can also have some value for location estimation considering the reporting time and UE velocity. We understand that having zone reporting does not necessarily mean that complete geo-location reporting is not needed at all. The main benefit of allowing UE reporting zone ID is to save signalling overhead as zone ID is only a few bits long while complete geo-location usually spans several bytes [3]. With zone reporting configured, network can still configure UE to report the complete geo-location, but the reporting frequency can be largely reduced, which reduces signalling overhead.
Proposal: The network can configure the UE to report the zone ID. Reporting trigger can be periodic or upon zone ID change.
3	Conclusions
In this contribution, we discussed the issue of applying the zone concept to mode 1 operation and made the following proposal:
Proposal: The network can configure the UE to report the zone ID. Reporting trigger can be periodic or upon zone ID change. 
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